Previous work statistically identified 5492 optical counterparts, with > ∼ 90% confidence, from among the ≈18,000 X-ray sources appearing in the ROSAT AllSky Survey Bright Source Catalog (RASS/BSC). Using low resolution spectra in the wavelength range 3700-7900Å, we present spectroscopic classifications for 195 of these counterparts which have not previously been classified. Of these 195, we find 168 individual stars of F, G, K or M type, 6 individual stars of unknown type, 6 double stars, 6 AGN or galaxies and 7 unclassifiable objects; the spectra of the 2 remaining objects were saturated.
Introduction
The X-ray sources in the ROSAT All-Sky Survey/Bright Source Catalog (Voges et al. 1999) , are the brightest ≈18,000 soft sources (0.1-2.4 keV) in the sky. There exists no comprehensive catalog which identifies counterparts in off-bands (optical, radio or infrared) for all of them in a statistically rigorous fashion: that is, in which the probability of association between each X-ray source and off-band counterpart is given.
In previous work (Rutledge et al. 2000) , 5492 of the ≈18,000 RASS/BSC sources were found to have optical counterparts -sources which were uniquely associated with the RASS/BSC X-ray sources, with a probability of unique association P id >90%. That is, each optical counterpart has <10% probability of not being the sole optical counterpart of the specified RASS/BSC source, due to their statistically improbable close proximity to the X-ray source, and high USNO-A2 (Monet et al. 1998 ) B-band optical brightness, in comparison with background fields. Most of these 5492 optical counterparts had been previously classified, but many have not. We have therefore undertaken a program of optical spectral classification of these identified counterparts of RASS/BSC sources.
In this paper, we present optical spectral classification of 195 optical counterparts to RASS/BSC sources, selected from among the 5492 RASS/BSC X-ray sources with optical counterparts with P id ≥ 0.9, but which did not have source classifications at the time of the observations. This group of sources has an average value of P id =0.957; we expect, on average 187 of the 195 RASS/BSC sources herein classified to be correctly identified. All 195 sources and their corresponding probabilities of unique association, RASS countrates, USNO-A2 brightness and classifications are listed in Table 1 . We have found that 18 of those sources had been previously classified. These sources and their corresponding previous classifications are listed in Table 2 . Most (117) sources necessitate comments regarding their classification. These comments are enumerated in Table 3 . The first column of each of these tables contains a running number in order to facilitate the assignation of a previous classification or comment to the respective ID information.
In § 2, we describe the observations and analyses, reducing the observational spectra to flattened spectra. In § 3, we briefly describe the method of classification for each source class considered (that is, AGN/Galaxy, F star, K star, etc.). In § 4 we discuss these classifications and conclude.
Observations and Analysis
The optical spectra were obtained using the Palomar 60-inch echelle spectrograph (McCarthy 1988) , in combination with a TI 800×800 pixel CCD. A 1.4 arcsec slit projecting to 2 pixels was used, with spectra covering the range 3700-7900Å at a resolution R = λ/∆λ = 40, 000 per pixel, for an effective resolution of R = 20, 000. Calibration spectra were taken from a Th-Ar hollow cathode tube. The spectra were taken during seven nights, from April 28 to May 4, 2003.
Data Reduction
The reduction of the echelle spectra was performed using the NOAO (National Optical Astronomy Observatories) package in IRAF (Image Reduction and Analysis Facility). The steps taken are as follows:
• Trimming of edge defects from all exposures;
• Combination and averaging of the bias and flat-field exposures;
• Bias-correction of the flat-field and object exposures;
• Division of the object exposures by the averaged flat-field exposure;
• Extraction of the Th-Ar calibration exposure and identification of the Th-Ar emission lines;
• Dispersion calibration of the object exposures and extraction of the spectra;
• Normalization to the continuum.
The reduction procedure mainly followed the steps outlined in A User's Guide to Reducing Echelle Spectra with IRAF (Willmarth & Barnes 1994) , with a few changes.
The overscan correction was omitted, since we did not perform a flux calibration. A bias correction was nonetheless performed on the combined and averaged flat-field exposure as well as on the object exposures.
To preserve the profile shape of the flat-field exposure, the latter was not normalized. The object frames were divided by the flat-field with the ccdproc task. Then the Th-Ar calibration frames were extracted and a dispersion solution was found with the ecidentify task.
Using the doecslit task in the echelle subpackage, the apertures of the flat-fielded object frames were centered and resized, and the object spectra were dispersion calibrated and extracted. Finally, normalization to the continuum was performed using the continuum task in the noao.onedspec package.
Classification
The orders showing the Hα Balmer line, the Li I line (6103Å), the Ca I line (6122Å) and Fe I line (6136Å), the Na I doublet lines, the Mg I triplet lines, the Ca I (4227Å) line, and the Ca II H & K lines have been used for the classification of most objects. For some of the objects classified as M stars, the order showing the TiO lines (7088Å and 7125Å) has also been used in the classification. For a number of objects, the orders showing the Ca I (4227Å) line and the Ca II H & K lines have not been used in the classification. The accuracy of the wavelength calibration for those orders for those objects is too low and thus an analysis of the spectral features observed in these orders would not be sufficiently reliable. This effect occurs in the blue orders and it is due to the fact that the edges of those orders have a lower signal than their central portions.
We have included seven figures showing a sample representing the most relevant (i.e. the most useful for the classification) of these spectroscopic features for selected objects.
Classification criteria for individual objects
In this section, we describe the basis for classification of each source type used in Table  1 . Note that lines are absorption lines unless specified otherwise. AGN/Galaxy: Hα Balmer line redshifted by 3Å or more (indicating high recessional velocity); redshifted metal lines and Ca I lines; generally weak lines. Cross-check with 2MASS image database shows object is spatially resolved.
Star: noisy spectrum; some lines difficult to identify and their strength difficult to estimate due to low signal-to-noise ratio; lines are in absorption and deep and narrow. F/G star: strong H Balmer lines; neutral metal and Na I D lines (Na I D lines are shallower and/or narrower than in K stars); Ca I line at 4227Å; Ca II H and K lines (strongest absorption features) with weak core emission. Difficult to conclude spectral type from line strength; these objects are most likely to be late F stars or early G stars.
G star: strong H Balmer lines; neutral metal and Na I D lines (Na I D lines are deep but narrower than in K stars); Ca I line at 4227Å; Ca II H and K lines (strongest absorption features), usually with core emission. G/K star: H Balmer lines; neutral metal and Na I D lines; Ca I line at 4227Å; Ca II H and K lines with emission (in some cases the Ca II H and K lines are difficult to find due to low signal-to-noise ratio). Difficult to conclude spectral type from line strength, especially if Ca II H and K lines are difficult to find.
F/G/K star: noisy spectrum; H Balmer lines; neutral metal and Na I D lines; Ca I line at 4227Å; Ca II H and K lines; difficult to estimate strength of lines due to low signal-to-noise ratio; a more specific classification would be unreliable. G/K/M star: noisy spectrum; H Balmer lines (not strong enough for a F star); neutral metal and rather strong Na I D lines; Ca I line at 4227Å; Ca II H and K lines; difficult to deduce strength of most lines because of noise; a more specific classification would be unreliable.
M star: weak H Balmer lines; neutral metal (Mg I triplet especially strong) and very strong Na I D lines; Ca I line at 4227Å; Ca II H and K lines with core emission; conspicuous TiO lines.
Unclassifiable: very noisy spectrum; featureless spectrum or few weak lines (insufficient for reliable classification).
Double: cross-check with 2MASS image database showed two objects less than 15" apart and of approximately same magnitude; either one of the two or both could be the optical counterpart; both objects are classified separately, using the criteria described above.
Saturated: saturated spectrum.
For all objects classified as stars, a cross-check with the 2MASS image database showed object has a narrow point spread function.
Sources with H Balmer lines in emission and/or strong Ca II H and/or K core emission and/or with lines that exhibit P Cygni profile are classified as coronally active.
Discussion and Conclusions
We reduced the low resolution echelle optical spectra of 195 counterparts to X-Ray sources found in the ROSAT All-Sky Survey Bright Source Catalog using the NOAO package in IRAF. We classified these counterparts and found 168 individual stars of F, G, K or M type, 6 individual stars of unknown type, 6 double stars and 6 AGN or galaxies. Seven of the analysed spectra were found to be unclassifiable and two were saturated.
We suspect the unclassifiable objects are objects such as AGN, galaxies or white dwarves, since there were no strong lines typical of main type stars in their optical spectra. Further-more, the previous classifications of one of those objects (121506.7+331129 (# 33)) found it to be a AGN, and those of two other of those objects (182030.0+580437 (# 176) and 184739.3+015732 (# 192)) found them to be white dwarves, thus upholding our hypothesis.
The spectra of some 12 objects exhibit some or most of the spectroscopic features used for the classification as double lines. This indicates that at least some of these objects may be binary systems. The spectra of the K/M star of 125534.6+270355 (# 44) shows that most of the lines used for the spectral classification are double. Furthermore, # 44 was classified as a Double (with the second object being an unclassified star), thus increasing the probability of it being a binary system. In general, the spectral resolution used for the observations was insufficient for confident detection of such systems.
We also found a possible discrepancy between our classification of optical counterpart 171632.8+430221 (# 128) and its previous classification (Zickgraf et al. 2003) . We classified this counterpart as a star of type K or M, whereas it has previously been classified as a galaxy. We cannot rule out that the object analysed by us is different from that analysed by Zickgraf et al. (2003) .
The optical counterparts analysed deserve further observation to refine classification. However, the aim of our analysis is to provide a general idea of the nature of the optical counterparts we studied. We were successful for the majority of the counterparts and in the case of most of the objects classified as stars, we were able to find their approximate type. In some cases, indicators of coronal activity in stars is also observed. These results can be used for selective further investigation of these counterparts. 
